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(57)Abstract: 

PURPOSE: To prevent the sputtering on 
a vessel wall and prevent the 
contamination of a semiconductor 
process by forming and arranging a high 
frequency power introducing antenna in 
such a manner that the area of the 
antenna projected part on the discharge 
, vessel wall surface is minimized. 
, 1^^, CONSTITUTION: A vacuum vessel 14 and 
^^^^>'a discharge vessel 12 are laid in 

vacuumed state, vacuuming is performed 
while a reaction gas is introduced into 
the vessel 14 by a mechanism 16 to 
keep a prescribed reduced pressure 
state, a high frequency power is applied from a mechanism 13 to an 
annular antenna 21, and a high frequency discharge is excited in the 
vessel 12 to generate a plasma. The surface of a base 18 to be treated 
placed on a mechanism 17 is treated with the active species in the plasma. 
In this case, the antenna form in which the long axis of the sectional form 
of the antenna 21 is vertical to the wall surface of the vessel 12 is set so 
that the area projected to the vessel 12 is minimized. 
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(2) 

1 

*aiB7 >7-^<Dmnm.mMifimn^:ti^\ziiii\^xmm.is. 
mwmznr^n\mmi'h-^ o^s * 5 \zmmT> 

Jt*t 3 K±T&^ c t ^#mfr^««a 1 IB«o::^7 

s. 

W*«i~3©v>"rn;*>iJ«tcl2«w::/7Xvi!ias 5£> 

So 

^m^x&y). «ftB7>x:J-tt, B^llB^«^g64H^T 
<@EBsnT;5:^ z. t ^mmtt^m^m 1 ~ 3 m^ir 

1 ~ 6 ® Vi-fn*^ 1 J«(cfB«©7'7XvSag|g@ ^ 

~ 6 ©li-rnA^ 1 :«lcgB®©::^5X-75aa^B. 
[»*a9] w(«B*^^Srt©yvXv^^^-r^^ 

a trsig** 1 ~ 8 ©vi-rn«» 1 mizmmoz/^x-^ 

[000 1] 

[s^±ofijfflii-») y^^mitzf^x^mmmmizm 50 



i|*M¥8-2 0 3 69 5 

2 

b, :/7X-rcvD:fe<fcy::/7X-7X';/5'>i''ir 
«ffl3ns:/7Xv«iai^ST»-5. 

[0 0 0 2] 

[tie3fe®s«] fi^ife'&s:/7XvM9SB®«e*fi3i* 
}g«stifcnt8fjgo»«$s§i 2jr«Aan5. t>5^ 

:J-i 1 ttiSrMi8[«:f3^A*SP 1 SJcSi^sn^. i*3gp-e 
::^7X-75!lS*tfT^5n-5XS§SS 1 4»&M$tT7fpe 

1 4 tmmm 1 2 awisw^M^t® ct 

VJ«. «S^1 4®#S(raattl*3BI50«^ 

^gi 2<DnmmmMmi b\zii-:>xm^v^Mzm 
A$ns. 1 2 tx^wis 1 4 K^j&^nfcs 

DiS:«L, cnj;:J;»9y5X-7dt^^-r ^LT^^ 

xvj*3t#ft-r-5Stta». s«ffi^««i TfwEBs 

tifcifems** 1 8 ®gH?£5tti!-r5. tjesfe^y^xv 

>7-)-l i», iS*<««^SSiBC^iRl-r-5J;5;^feB 
M«t?4!c«§ii 1 2©^Htc#<±5?5:<^ffi-rBHfi^n 
^. 7>5":M 1 ^f^fS-r-5«?^«««(r«-?-®i|idn 

0~2 ommes®#«ttgw*i-figwcfflVie.ns. 

[0 0 0 3] 

*fc^a®<«js±. itm3^^\z±\:\%itimmfs. 

fc«6. ^^®S^2iaS«®;^PS^fctc#5J^-tt®^Vi 
A ffi«(X7 X-7®^^S{c^a ^ t 5 fiJ>^^ 

«-rSo j:®fc*^#ig^S:/^Xvig®«>!775:P^75t 

[0 0 0 41 -WLmfm^Tyj-r^m^^^tzmmm'^m 

:J- 1 ± o T5!^-r-5igl!iJS8«tci 0 :/^Xv 
©SI^SSKJ; 0 -If 7Xv®^^J#Sff oTVi* t 
#^e.nTV»fc. L*^USjff®WSfS a.Hlkosaka, M.Na 
kamura and H. Sugai: Proc.lSth Symp. Dry Processd 
okyo. 1993), pp.97. ) \Z^X>. WfCT yy-T^m^^tz 

^i-t:^^vrcumm^rix\^^^Mmm^-^nx\,^ 

^. c:®MH«7>5^:P<h7'5Xv®ffl®^ai^^fcJ; 

^z.iif)^i. ^mm'^\z^^-f^x-T^^%mnx^fs. 

T7 >T-:?-*^S;^$nfc»t^S§g®^figB^}-lcf3:avift 
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3 

[0 0 0 5] *5g?l©BW»> JilB©ligs««»i-rs^: 

[0 0 0 61 

Sfii;St5KS$Sgt. «S^8g©rtffiS«BE!Rfi|{rfi^lt 
•rsSP^tSSIt. *^#«g©l*3g5{rSiE::itfX?£»A-r-5 

Tfl^i!6#fc J: o T«^^g©rt«|5fcii5««[«:^j A 

»fffl©S«ft*«iBI««^8l5®«iiffcS*bTl6 

S < ;S: S J: 5 Jc 7 :J- SBfiBT -5 ± 5 tc^l^KS 

[0 0 0 7] %2(r)-immt.. ^\<r>m^\z^\^x. 7 
>7^:^oiTffi©««l^:S«^©Jt*t 3 «±t*s t 

[0 0 0 8] |g3©*^Mtt. m 1 ©%BJfc*5liT. T 

>5^^®»fiii*s^«ft»©*HfciPiAioTeiAt;teSilt 

[0 0 0 9] l|4©*%Hja. lll~m3©5!HJtC:feVi 

[0010] US ®*^?^«. |g 1 3 ©^B^ldtili 

[0 0 11] m6®*%iq«. lll~m3®%?qtC*3Vi 
T. §l«#g|5©J^<^«»m#gS:J^^T-5}g<«-e* 0 . 
7>5^:J-tt. SI«^^^^»*iB^T-#€r©ffl¥;&:^«7> 

[0 0 12] ^7©*^B^tt. mi~m6©5!?«tC*5ti 
T, 7>7-:^-*«¥«tt©(B¥ia:S«T>7-:J-T, :i©T 



(3) #H¥8-203 69 5 

[0 0 13] m8©*58Mtt, ^4~||6©IBMIC*V» 
T> i{[«§S*J^*S-r-5il«#:«95©J^!RttPJ«J^*fctt 

[0 0 14] m%<Jii?mm.. m\~^^<Ji%mzM\i^ 
T, st^§ggi*3©:^^x^aii!^-r s^rafcef^fflt^is 

[0 0 15] 

^^^^n:fc:/7Xv-pj[uiT-s/S:«)©^ES$Stsg»ts 

SB C X 7 X v^^ffl A^ -5 ^««:g80M 

Si«^l«©^1-^S5ifi»(C*tt57>x:?-©iBBtt. iiS 

^Ziiiizjzr)^ SlS<jcSK©«WC?*-rS7>x:J-©*f|pJ 

20 *3 It ^ 7 > 5^ thS^gg^J-© X /t ^ *J«^!>® (CfflIM 5 n 

U« X7Xv^£«i!>IS»C<gMUfc. 
[0 0 16] 

{mmm\ «TJC. 2|E|BW©ilJ!i«!9*^#0iBCacf<ri 

TiftBj-r-5. 

[0 0 17] Bii«*56B^c^sx^x-7j[ia^a©* 

Sfi«s)^£^L. lai-r, 01 OTiK^^UfcS^iz^RWtc 

•5 X7Xvj!!iaSBt?«7 >^:?- 1 bT¥«iK©<i¥;a: 

5» s4^7>5^-^-*««efflsn«. *^$si 4©±Ktt. ± 

^|gl 4<!:M«^8§1 2©rtg|5^F^»]®aLTV^^o M 

1 2 0!IAti^grtS2 6 6mm. 'pis.< 
^IS«IS*J5^^©^S«:-efP^nTVi5. 

sil 2(D-k:W^^-^m<D^mwx^^^t%x^^. m 

1 2 {c5ttiPi-r^fifiic«««jta« 1 7*tgjtt^ti, » 
««i#««i 7©±{c«ffia»«i 8*t«fi$ns. M 

^^§g 1 4 1 2 ®rtg5«S^mai*} 1 5 C±o 

T;9x«A«l«ll 6*t£'.S;a:H*&;«X*mS&$ns, i^t 
m^gl 2©R^ffi!|g©^fflCttJ:n&?t»3#<±'5t 

¥«*?OiM¥)^^tt7>7^:^2 1 A^ffiB^ns. ;i®li 
«7 2 1 tiii5«ig«;^#A^:» 1 3 It^i^^n, 
iS^iK«;^^AtS«i 3*^&iSfflg[«;/3)&t«S&sn^. 

[0 0 18] ±EX^x-7«iaiifi©fpa«jfc©at)T? 

1 5 Jc± OK^^S 1 4*3<ttXS5f«$S 1 2 
^Sl^'^;u©«^«S8lcb, ^E-©m> :>}y^0ixmmi6 
50 fC±l3SiS:;*fXSS^?iEgl 4»CaeAL&*»6. I^I^C 
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5 

[0 0 19] lk\Z^WL^<Dm^l3.±XSm.7>'ri-2 1 

(A) tt^S#t«|g, (B) ttCl-ClH»fM 
m2 (B) t3%-r»rffittT>x:?-2 ilcfett 

t.mxr\zw^-t^m2 (B) tra^;^»f®0Tferau 

0 2 (B) fc*-r<t5fc-€-©»r®^Sfc*ViTiiS 

(a) *n Sdub, 7>7-i-m (b) iO«2iiimTa&5, 
7>7-i-2 KDmn^mt. JIS (a=l Smm) *tft 

a. 7yy-iri^ {h = 2md *mmLu^m:^mLis.-z> 
r»$j tt.iv\ fi5«^$«tS*^i5Sns7>7^:J- 

\z^\i:b^mwMmifi^n^:)3^\zm.%x&^Mms.m 
mx\i. &(ii^^xfmim'&m^n^. 

[0 0 2 0] «!KT>x:^iM«§gg©W©^«ife'&^C 

fm^i 2\znvxi8L§^^n^mn^fh^<f^z.t 

(b) */h$<-r-5^:tT*-5, L*^U 

©-i-fe (b) */jN$<bfc«^, 7>5^:hS*©gtn[*^ 

ri^M^t^tz.ib\zUs m^7y7-r<DM^mm\z^^-^ 

[0 0 2 1] g!«7>x:^2 1 tt, ±IB*fr*SS&-r»f 

^7y7-r2 \ \t. '^mmxm^^T:i7yy-irmi sdhdx 

lm<Jim%i7y7-i-\ I i.VcMthX. 4{[«$gl 2 

bTVi^(ct>*^*^*3 6.t*. iS^«smss©gsn-5^aas 
e«R-i:-r^rt*tT^. 7y^-)-mmmmz^^'j 
:j.-)vmoin±\zii^%fim.^^mx. 7>x:^2l& 

S5n*WF^«SSfit*«E*W©7>-r:M 1 t^b<-r-5 
[0 0 2 2] SC«^^1 2©gSIC^bTS^^T>5^:^ 

J5[«sgi 2c>ttbTjgi^snfcffia*s 



(4) #HJF8-20 3 69 5 

6 

/ht-rs. a«^si 2©i^ai5SMJcjs#-r^a*^7>^ 

:?-2 l*>60iJ«tt, $fiiS-&. :fej;t;t^^^^©jl;& 
*fcT>x:J-«iii*<*:T©«[^J-lcttoTft3£3n«. 

bT, ^«ife^«7>5":^©jl*fSiffi*^^©{g« (d) 
jttbTl/d^ -efe#b, Sl^ig'&aT^x:)-©?*!")® 
!6»^©SB^ (d) (cMbTl/dTtS^-T'S, Z.(Dtc 

It. »€$s§i 2^rs^>iBViT>5^:^-©H^^e^^®||8S4^ 

b, *i«^§gi 2(Dmm\znhx7y7-r^mi^^ 
<D3Mitmm.t.is.^7yy-i-mmz^-DX. wm^^i 
10 2Kjt#bTt9:i^$n;tis«i*«/>fr-srtT. mm^ 

^, Z.(Om^. S!*CT■Cffl^>fc7>■r:^||il Simx^S 
liiuD©7>7-:M 1 i:Jt«l5bT. 7 >x^«aSSiEn.S 

7XT's©«:^j«i|i&ifc**»5^^b$ii:5c:ti&<, 
i^^lc J; -5 ::/7X-7'^©m*tt*&&/hS < 2: t** W 

[0 0 2 3] -«e«i^¥ff¥«sacJ:S::/'^Xv*^ 
fc^i-ira, «*as^©iS©':f9X-7&tjiEty¥ff¥« 
a? «®©ii5)«fc*3tj;5«ji«c*f-r^«dg©fi:ffiii©jii«*« 

^ft^tXTViS (F.Tochikubo. T.Kokubo, S.Kakuta, 
A. Sozuki and T.Hakabe, J.Phys.D : Appl. Phys. 23 

(1990) 1184 ) . -€-ne.©ffi^fcg:n«, jLmmmn: 

$^13. SQMUzX\t. WEE.\znt^mM<r>&M(D 
jti5^*>5^«tt©Bli&*^75:SnTVi^. iin«^7Xv 
«^tr¥ff¥««ffiS:lr)©«»3g^t#^:ft:«^. 35f 
«5lllK»'i5t^T«BE(r^f ^b«SS©ttffi©ai5>-tt^*tt 
*t^<;*^;:i:^s^bTViS, mmz. 

50 \zi:^t\ mAi^'^\z^^i!^<r>mWit. 7y7")-mmTi 

©fi:ffl^©^fc<i;f3BltgTfeSi:%Ae>n^, :5'5Xv 
«;/i7 3 l«7>-7^-^-©^|g?S. :/n-;';^3 2. 3 3tt 

<t:;^^X-7©M©§fi. Rp a>'^Xv©fiiiT:. r. « 

7>'T-:^-©@Hg*i. L«7>x^©e^^^J-, M«T 
>5^:>-t7'7XT©Pa©ffi5SI^^4>T?fcS. fcfcbS 

m-t^fz.isb\Z. X7Xv©«^6<jfi£»^. il#ife-&fcct 
40 -5^^J-3 2 t^«iSg^fcJ:^^^3-3 3©2aSJc5}-fiJb 
x^TLf^L, ^©7>x^oi^^M©f >br-y>;^z 

[0 0 2 4] 

[^1] Z= {2Rp R. r + 2RF +R. ] 
/ { (a-0) 2 } +j {4Rf ' a + aiS^ - 

o' /3-R. » jS) / { (o-iS) » +T» } 

a = La>+Mti) 

3= (Ci +C2 ) /Ci C2 a> 
50 T = R. +2Rf 
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[0 0 2 5} ryy'i-^^o^m^^ (c i 

Ci ) *t/h3<tt5t, /5*tJSJn-r«. p\ta^^Z^r 

[0 0 2 6] J^tce;±©#^*|g*AT. *^ffi0iJ{C<J; 

»witH:«LT#is-r.5. ii5«ft«* 10 0 owce« 

Eisj^4i mn-^^-T) tmMmm4 2 (^^t* 
•rsM©iii (ig2cD-tSb{c**js-r-5 :KT r^tisis 

i|iJ iVi'S) *<2iiim, 1 Smm, 1 5 OmmO^^f^V^T* 



IIJfi«k:J;5m«7>'r:?-2 1<D«-&T»0. jt*[n]ffli|@ 
1 5 BIB, 15 0iiiBtt|!e*O^iES7>5=-:J- 1 I 

^StriJViT (A) t (B) 07«)S^IiI?S0 

1 *fcttT>x:?- 1 1 fcMlS) ©ii5^}S«aSfl!lA 1 
*fl!|B 1 ©!|#i4**-r. 7 -C, 5 2 ttiif^«[«* 

^> 5 3 . si^^^i' 5 4 ttS'&iaisssj^^-r-sa^e^issg 

■rfeS. H4~H6tcJ;n«, !i5«»[«iIgffl!lA 1 icisit 

^mmmmit«m^sm\z'ri>t, w&^SBiiz^n^ 
7-±(DM(^mmi)m<f^^t. mmmBi\z^i-f^mm 

Si". 

[0 0 2 7] 
[«1] 





2 


1 5 


15 0 


30 0 


8 8. 2 


5 8. 5 


0. 4 


500 


93. 2 


62. 2 


2. 0 


1000 


94. 9 


6 4. 3 


7. 5 



[0 0 2 8] Sfc. c:n^cofirfflScD§iS^iS«:^fe# 
iJ7,t)i02 . «sjEA*n. 3 p aiVi5iS:«^froT 

ii$tt6 3 tt^|Bjffliti*t 1 5 OmmCDsg-g-SS^-r, 7> 
m.ik7>7")-2 10«'&fctt> ^##6 lfc^Sn«J:5 

fer>x:J-©^|ft]ffli|@*t2nim®«^fctt, «8IJSH?Cil5 

«&^^^»c:<t5y-i'X*t;*:^<, teffiSwSta-r-s^© 
^^ciD 9 o«6t±offl*s^aisnTVi.5t#Ae.n 

[0 0 2 9] «e*i^S*fflViTS i O2 Xy5^>^:/D 



bT. 2|s:5IM««fc<fc-5y>x:J-2 1 «:fi|^&SHTf«|P] 

:J-2 1 &«;^&:/^X-7il!iasaSffl^iSJlfr, 7> 

fc. C®||!^i^«:fe<t(y^^7'^XT©^^£^ffofc« 
•&tc*3ltS7>-T-:hr^iST©firffijl©«g*;6^e., 7>x 
•rf:^yX-^(D Pfl©^»ttft«^S ® X/t y ^' i: HJflfeifS: 

^5X^*#tr7>7^:^eE:a-ofi:ffi«*n OS 
[0 0 3 0] 0 9«*!^BJlC«-5S«7>5":?-©m2SI 

mm^^v. (A) tt^i-s^s, (B) ttc2-c2 
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(6) 

9 

ffiC*3{J5^}£»J?3 (a) dtlSrnm. 7>x:MIS 
(b) iO*2iiimT72bS. 7 >x:M 2 1 O&S^Sgfil© 

lRjffiiti± t) fe/h^ < . ^ 1 ll5S0iJOSiK7>5^:?- 2 1 J: 

[0 0 3 1] HI o|gtt*3^w^r«s««7>7^:^©ll 

3*SS0iJ*^b, (A) Uf^Wmmm. (B) ttCS- 

C 3^SSffl0Ta&^. mi^7>v'-r2 2 1 ©iWMtc^tt 
STj-fettWS (a) Ifll Smm, 7>5":J-i|i (b) *«2iiih 
*fc7>x:^2 2 1 ©4S[«§SgatI©l^igia52 

i.^m^TyT-i-2 2i<Dmm.^i3.n^mf§>\t^ mim 20 

JS^J©««7>5^:^2 i®Mi^®i|icfcOfc/hS<, mi 
*lifi«^©«!R7>5^:^- 2 1 J: D "b* 

CO 0 3 2] 01 10tt*^BJIC'^SIH^7>5^:h©ll 
4SISS0!I*^L, (A) \±9S-mm^m. (B) ttC4- 
C4*S»rffiHT?a&«. W^7>7-r3 2 1 ©Brfflfc*5it 
^^?fe«JP$ (a) SnuD, m^TyJ-f-m (b) 7»i 

•^3 2 i(Di&mmmmm(0{Hm^s 2 1 aa, ^noa 

afet). iinfr^^-:>T7>^:?-i7'5Xv©K©§M(a/jN 
$<?5:^. l|4SIJS0iJ{cJ:^««7>5=-::>-3 2 1©SIK 
e<l^jl*[p|ffi*g». mill]SS«s|®S8«7>5^:)-2 1©^IrI 
B«J;Ofc/hS<. mlSI^6«s|©^*t7>^:^2 1 ±0 

[0 0 3 3] 01 2«*5SBj{C^^a*^7>x:J-©ll5 

«M«fy«^u. (A) (B) ttC5-c 

b, £;Tfil]!iSE<«7>7^:f4 2 1 tt^o. ffiJi4«7>5^:?- 40 
4 2 1 ©-#i)-©^S!K7>?±4 2 1 aOfrSlC^tj- 
S-^jfett. H2-eSiWl,fcS!}«7>5^:^-2 1 
5. !Ig^^!K7>5^:^4 2 1 ©#S«7>5":?-«^ i!f«^ 
gl 2(c:tettS7>T-:Mg^g5^}-©Sa?&/jN$<T^, 
CltlfCfli-D T7 7'7X'7©M®§aS:/jN$ < T 

^•5. ^mmmizi:^^mifi7>7'i-4 2 1 

StS^Sl 2©X/Vy^t'jt*LTt):inSr«lS5T^ 
^, jglg*57>5^:^4 2 l©Sc«§§g^ffliggl5tt. |g2* 
iS«SJ•^m3||^g0iIfc5^^J5:J;5;a:/^7)}g«^fctt:^'1' y 
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10 

ikm^^i 2\zi5if^7yy'±m^u^\tmnmzmn^ 
m\tm 5 mmm<Dim^7>y'i- 421 ©«^± o t>/h 

[0 0 3 4] lai 3«*5S§gtC^«>^t^7>5^±©m6 

siJi«»i*^u (A) (b) sce-c 

Bii&mry'Ti-tvxmmvrc7yy'i-v$>^o 7y=r 

5 2 1 tt, mi jliS^©Stt7>5":J- 1 1 tl^-©7 
>5=-:?-»rnjgjR*^S2t3©Stt7>'x:?-5 2 1a* 
m.m\y. 2:3©7>5":J-5 2 1 attlSSggWS 2 1 bT7 

i^^sn^, *iissc!!i(c^-rcfc'5;5:^u=i>jgiaieffl7 

^xtJ-S 2 1 Sffl^iT0fJS©«Sa«SfillinUfcS^. 
ifeS^Sl 2©X/'?y:J'S|Se3|5fcitLi<P«T€f«. 7> 

7^-^ 5 2 \<i>ws!mmmm.. %2%mm^m3^'Sk 

^tBT^&O, 5IRW?S:7>x:^©^|nlffli|ittm6*JS^J 
©7>5^:?-5 2 l®«-a'<J;t)t)/h$<. 

[0 0 3 5] ±l3©^IIJgWT?tt, -#©««7>5^ 
^fctt^^S*?7>7^:^^©^fiSc#©«tt7>5^:^* 
*lJfflL'T«f£5Etl5f^g2 6 6i!im©Rf^J^^{t«^Sl 2 

S^bfc. bd^L. a:©J;5ft*S[«^SJ^«lc*5ViTt). 

jt*LT&ffl^*J7 Oft£A±t/ft^7>x:h©*t|6]B*i 

(b) ^jSfflL-^ sl^^-&©3tv^:/7Xv<£±^-rsj: 
tT?^ ftS^Si 2©Sffi©;^/ty^'S«/jNt-rs2:t 

[0 0 3 6] 014 (i*^?B('^^^a«7 y=rir<r>% 7 
*li0il?&S^U (A) (B) ttC7-C 

7i|g»fffli0T?*s. r©7>7^:*-tt, 
»o8^M^a:/7Xv5!iffiSeit3Sffl 
tt7>'7":^-6 2 1T*5, *gJgtt7>5=-?-6 2 1 ®if® 
m 1 *J6«31®«!K7>x:J- 2 1 1 St^|^--e* 
**JS«»l»c^-rJ:^;S:i!lj6l«7>5^±*fflVi3tS 
^, «e3fe®jl#®jSSS^*7>x:)-S:fflVifci®^®Sm^ 

2 1 ®4fc«^SgfiiJigka5tt> m2SIJg«sj^m3|IS£«si{r^ 

Lfc J: 5;a:/J^7^}g«*fc^±:^-f ymiK<D}gimmmzmm 

-5 7 >7^:>-S^g|55i-tt*RW(c«/MS t-r ^ CI t *t slffi 

mm6^y3:7yTi-(DMi^mm\tf^7^mm(07 

>5^:»-6 2 1 ®ia-&J:»)t)/h^?<. S&CX/'?y:?*«l 

[0 0 3 7] mi 5\t^mmizw>^m^7yy^±<Dm8 

HJSfiSJSr^U (A) fi^l^ama. (B) ttC8-C 
8«»rffl0T*i. C©||Jfi«9lcJ:-5ai«7>'5^:J-7 2 
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7>7")-V$>^. 015 (B) iZ^t7 ltt5p«*tOS5 

isimmmt. m 1 siiS0ij®s«r >-7^± 2 1 tmm- 

7 2 1©^S#:8157 lfi!OJ&ai5tt> ^ 2 Slig^J-^^ 3 H 

tt^ 8 mmm<r>7yy-ir 721 o < , s 

[0 0 3 81 miQ\t^%m\z%^7yj"r(omQmm 
m^mh, (A) \mm,m^m. (b) nce-cssei 
»rM0T*«. z.<ommm\z^^T>'Ti-B2\\i. m 

mhrz.^'^<Dttc.n^7>y-^x^^. mi & (b) 

■rfc•n«T>5^:^8 2 1 t;fett-5^«*«B7 1 tcglMt- 
•)-&m^^fzi^'t<DMm.m^(DX/-%y9\Z]iML'XXny 

imo^mmt. m2%mm'^f^zMmm\z^ht;L^ots. 
fh7imifii^it\t-)-'iyi&V(.(omMmmzmm-^^ii% 5» 

■^#•5, uniCiO, i!(«#l§CD^mg|57 l{C*5tt-5 

[0 0 3 9] «±©#lliS«!lJO^B^Ttt, IIM^ST* 

7>x:J-fC«;^*09i«^Sc«d^*t«^n^fcJ&{t7> 
i # © tf- ^ > X b *J^fl;-r ^ «: 

[004 0] mn\tip.WM\z%^^^7>'Ti-(r>mi 

ommm^^h. ip.) \i.9vwimm. (B)ttcio 
-CI oiiefMSTS^. s«7>5^-?-9 2 1 «. mm 

iS«7 >5':>- 9 2 1 tt> 1 IIJfi09<iD8l«7 50 



i|*W¥8-2 0 3 6 9 5 

oa!S9 2 1 aSf&^*ffliSKtUT^bTVi§, * 
fc017 (A) t^-r9 2 1 bttaBS9 2 1 aOAOP 

*:fettainT*^o J^Sl*Si^9 2 1 atcj^si*^js-r 

3.-;i/«fttc±*7>7^:J-®i)B3ifti£jfiiA, ^m.^'imz^ 

[0 0 4 1] 01 8tt*^BgtC«^S«7>5^:?-CDmi 

\wm-%i7h\^. (A) (B)«cii 

-CI iSiKfrSa-CSfeS. 2:©^a5«3|fc<fc5«jgtt. ^ 
I*ia«ai088«7>5^:h2 1 

•r^5"i-:/8 1 ^i5ttTVi-5, *SIJS«s|(cJ:S^!K7 

-!:^8 1 S^en*3^^^Kfcj:oT7>5^:^2 
^Sfcft. >>a.-;^?^^cJ;S7>r•:^2 1©SDI»£«I 

[0 0 4 2] W^O#j|jg«iiHC;fe^iT, K^^Sl 4© 

SfcSft^^S 1 2 ©WePfCiSig&aiUDt- -5 J: 
•r-5Jli:t>nJtg-e*S. 
[0 0 4 3] 

\W^<Ji^¥k\ «±©iaW*»6WeA^;5:J;5tC2ti:^?Bfc 

ctn«v s^^©sf«*T?i^fife$nfc4S[«§sic^*>n 
■5i«Mfe«;'J^xffl7>7^:^*, WMMmmm\z^\'i^ 

7 >x:fgi^gB4>©®a*t-c^ S 18 0 /hS O^S ± 5 ic 
}^«bTiBSU&&Je>, K«SSafc*ttS7>7^:J-iS 

^, ^«^*©tt«^3§©?K«S«]A. ^«^*:eg^)-©i»^ 
(0ffi©ffi#;^Si?^] 

[01] *^?«©^-5>:/7XvsaasB©*ss«»j*^-r 

[02] 01 X7h\^fzmmxm^-^n^^mi.<r>m- 
fm^7y=r-i-<j^%\mmm^7h\.. (a) 

0, (B) ttCl -C l^l^®0T*-5<. 

[0 3] £|«iK^Sy^^XvSglC:fett^7'^X-7*-^tJ 
7 >7^:J-«4)-©^IllK0tf 

[04] '^\mMm(Jim^7yy-^ (7>7^:^©»[^ffi 

Its 2 mm) <£ffltiitJS^©7>x:M^^-e©«JE«SStiSje 
0S^U, (A) «iS^ifi«*«i!i&ffl!l©«JE«^iSJg 

0, (B) \mmtc<r>^wmmm:7h't. 

[0 5] tJe*©aS©»tit7>^:J- (7>5^:^©^F6]ffi 
ilBlSnim) ^ffl^ifc«•&©7>'5^:^-^i5^-C©mffi«fi^iS 
J^0**b. (A) «iS^S«;'j«i|&fllI©«JEttiiggtJ^ 
0, (B) tt««ifl!-C©«E«8giS}^0S^t-. 

[0 6] ?¥*©S«7>5^-^ (7>5^:^©>t*lRl®il§l 5 
Omm) S:fflHfcS^©7>x:J-il®T©mffmi!5ljSJg0 
(A) ttii5^&«:'3ftS&fld©«£E«iiS$^J^0. 

(B) \imm-n<ji^'^mmmi7F.-t. 
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[0 8] fnimmm(Dm^T>^')-tmi(Dm^7>7- 

[0 91 *^BJoDS«7>5^:^©m2 5I^S0^$^U 

(A) immmmm. (b) \tc2-c2mmmm-n$> 

(A) li^a^H, (B) \tc3-c3mmmm-c& 
[01 1] *»?8osi«r>7^±©m4^js«»i**u 

(A) (B) »C4-C4i||»ri50T* 

■5. 

[01 2] *5!B^©7>•r:^®^5S^ifi0|J<£^L. St^ 
T>7^:J-*«[»ifi?^^t>iarT«]!g}|g«C?g^b. (A) 

\mmm^m. (b) «c5-c5^ffM0T*^. 
[01 3] :^mm<D7>^-)-<DmQmmm^^h. 
7>5^:j-sr2iHffi*.^t>-&Tjg^u. (A) \mm.mm. 

0, (B) ttC6-C6ili9fffl0T7».5. 

[014] ^%m(07y9-i-(Dm7mmm^mv, mm 
ffiasgfcjifflbfc<i^©«9i'T?&o, (A) \mmmm 

0, <B) {iC7-C7||»fK0T?a&S. 

[015] t^^mff^ryy^-f-oims^mm^^h. mm 

9s,mmmzmm\^^m^<omT$>r). (a) immmm 
0, (B) ac8-c8ii»rffl0-ejbs. 
[01 6] ^%m(D7>y'i-(Dm9Mmm^mh, mm 

[01] 

- (° , 




(8) #IB¥8-2 0 3 69 5 

m. (B) ttC9-C9«l»f®0T&§o 

[017] ^^m(Dm^T>y'i'(Dmi ommm^$> 
0, (A) (b) i o - c i oiS»r 

[018] ^m^(Dm^y>^i-<Dmi immm'^$> 
(A) immmmm. (b) bc 1 1 - c i i4a»r 

[019] ^^M(Dmmf^^m:f^x^mm&n^7^rm 

10 ^£0T$»^o 
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